Fibrillin-1 Expression Is Decreased in the Diaphragmatic Muscle Connective Tissue of Nitrofen-Induced Congenital Diaphragmatic Hernia.
Introduction Diaphragmatic morphogenesis depends on proper formation of muscle connective tissue (MCT) and underlying extracellular matrix (ECM). Fibrillin-1 is an essential ECM protein and crucial for the structural integrity of MCT in the developing diaphragm. Recently, mutations in the fibrillin-1 gene (FBN1) have been identified in cases of congenital diaphragmatic hernia (CDH), thus suggesting that alterations in FBN1 gene expression may lead to diaphragmatic defects. We designed this study to investigate the hypothesis that the diaphragmatic expression of fibrillin-1 is decreased in the MCT of nitrofen-induced CDH. Materials and Methods Time-mated rats were exposed to nitrofen or vehicle on gestational day 9 (D9). Fetal diaphragms (n = 72) were harvested on D13, D15, and D18, and divided into control and nitrofen-exposed specimens. Laser-capture microdissection was used to obtain diaphragmatic tissue cells. Gene expression levels of FBN1 were analyzed by qRT-PCR. Immunofluorescence-double-staining for fibrillin-1 and the mesenchymal marker Gata4 was performed to evaluate protein expression and localization. Results Relative mRNA expression of FBN1 was significantly decreased in pleuroperitoneal folds on D13 (3.39 ± 1.29 vs. 5.47 ± 1.92; p < 0.05), developing diaphragms on D15 (2.48 ± 0.89 vs. 4.03 ± 1.62; p < 0.05), and fully muscularized diaphragms on D18 (2.49 ± 0.69 vs. 3.93 ± 1.55; p < 0.05) of nitrofen-exposed fetuses compared with controls. Confocal-laser-scanning microscopy revealed markedly diminished fibrillin-1 immunofluorescence mainly in MCT, associated with a reduction of proliferating mesenchymal cells in nitrofen-exposed fetuses on D13, D15, and D18 compared with controls. Conclusions Decreased expression of fibrillin-1 during morphogenesis of the fetal diaphragm may disrupt mesenchymal cell proliferation, causing malformed MCT and thus resulting in diaphragmatic defects in the nitrofen-induced CDH model.